-7 JUL 2006 METHOD AND APPARATUS FOR PEELI NG PROTECTI VE SHEET BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention relates to a
met hod and an apparatus for peeling a protective sheet thaf Jub 2806t ached to
the circuit pattern surfaces of chips after a dicing before grinding nethod
has been conducted. 2. Description of the Related Art As a nethod for
produci ng a sem conductor wafer, a nethod has been known for formng a
circuit pattern on the surface of a large dianmeter disc-shaped wafer

gri ndi ng t he NEFHGD JAND VAPPARATIES SPOR SPEEL ENG PROTECTUIVE SHREUt ecti ve t ape,

and peeling the protective sheet. After the sem conductor wafer is
attached to a ring frame using an adhesive sheet, it is diced into a
plurality of chips in cube-shape using a dicing cutter, and is transferred
i n this BAGKEROUNDt OFt REEnENVENTEONsses of washing, drying, die bonding,
etc. Wth this type of nethod, however, there is a concern that transfer
troubl e and waf er breakage etc. will occur when wusing an ultra-thin wafer
as a result of th g of the wafer. Recently, to deal with such issues
a net hodlcBiedd °de9Pn§nH§PBFQngr|ndlng" has been proposed. In "dicing
before grlndln" avvaf I S ed froma surfac \A% ch a circuit-
pattern has be ‘ée’ﬁi%ﬁf:eﬂ‘@&e R ﬁ"teot?}%fﬁ? A RRYFa P doves, and
a protec%l ve skf é ? 19 % fer rf 10 6 t he
nafer babRYRET g o tEEREHethadl BBl i1 A0en ko rhelth:

pattern surfaces of chips after a dicingbefore grinding method

has been conducted.

2.Description of the Related Art

As a method for producing a semiconductor wafer, a method

has been known for forming a circuit pattern on the surface

of a large diameter disc-shaped wafer, grinding the backside

while the surface is protected by a protective tape, and peeling

the protective sheet. After the semiconductor wafer 1is

attached to a ring frame using an adhesive sheet, it is diced

into a plurality of chips in cube-shape using a dicing cutter,

and is transferred in this condition to the next processes of

washing, drying, die bonding, etc.

With this type ‘of method, however, there is a concern

that transfer trouble and wafer breakage, etc. will occur when

using an ultra-thin wafer as a result of the warping of the

wafer. Recently, to deal with such issues a method called

_ "dicing before grinding” has been proposed. 1In "dicing before

grinding” a wafer is diced from a surface to which a circuit

pattern has been formed to a prescribed depth to form bottomed

grooves, and aprotective sheet is attached on the wafer surface,



and the wafer is separated into a plurality of chips. Next, after the
backsi des of the chips are attached to the ring frame using an adhesive
sheet, the protective sheet is peeled off and the chips aZgU&Qthferred to
t he next processes of washing, drying, die bonding, etc. Meanwhile, as a
met hod for peeling the protective sheet fromthe circuit pattern surface of
the wafer, a nmethod has been known for attaching adhesive tape with a
specified length to the end portion of the protective sheet and peeling the

pr ot ect i ¥Re sadeir Huciost dé 1§ gd@anddiiasi Veed6tng Yhebortiome dgigotess type of
peel i ng, however, if the adhesive tape is pulled inproperly, there is the
probl em ahd the walesi e depardted pirtea plaralddly o€nahihpsg oNekxhe circuit
pattern. Mre particularly, for exanple, as shown in FIG 9, on a circuit
pattern 8ftem thedlagksidesf ofrthechips ahea@ttiachegetd dthe mwinigefdamect i on of
arrow A froman end portion 80A of the circuit pattern 80, the protective
sheet adHeingeapepghasivenshfaetenthpoprerbackive sheatidisipeeled efE case of
peeling the protective sheet fromthe circuit pattern surface of the ultra
thi n chi pedttthe ghilps argitdansisarsetgiMRINAY LRI IS ofcemskbRuct ed,
when attaching protective sheet to conventional chips with a thickness of
appr oxi m F'XF'§?935§iﬁuﬁ°3ﬁénﬁod8 f-chips with a thickness of approxi mately 30
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been known for attaching adhesive tape with a specified length

to the end portion of the protective sheet and peeling the
protective sheet by pulling the adhesive tape.

When performing this type of peeling, however, if the
adhesive tape is pulled improperly, there is the problem of
the adhesive from the protective sheet remaining on the circuit
pattern. More particularly, for example, as shown in FIG. 9,
on a circuit pattern 80 on a wafer W, if protective sheet 1is
peeled in the direction of arrow A from an end portion 80A of
the circuit pattern 80, the protective sheet adhesive remains
on the end portioh 80A.

In addition, in the case of peeling the protective sheet
from the circuit pattern surface of the ultra thin chips to
which a dicing before grinding method has been conducted, When
attaching protective sheet to conventional chips with a
thickness of approximately 350 pm and modern chips with a
thickness of approximately 30 um to 150 pm, and then peeling
the protective sheet, the rigidity of the chips will be

diminished. Aé a result, this leads to the problem of chip



when the protective sheet is peeled. To overcone such i ssues, when the
I nventors conducted various experinents, so that no prOteCQLﬁﬁdﬁ&ﬁet

adhesive renmains on chips C and to avoid breakage and dama e ultra

thin chips, it was verifjed that by regularly maintaining a specified
direction in which the protective sheet is peeled it-is possible to keep

t he adhesive fromrenmaining on the chips and to avoid breakage and damage
to the chips. SUMVARY OF THE | NVENTI ON The present invention was devised in
vi ew of tHieabxyeanddailagesdud todhessée Ding e spetanpe oMvRaladesisre O
provide a nmethod and an apparatus for peeling a protective sheet so that
t he adhesthen dfhe lErotetetve vehedibels dpesledt renain on the chip when the
protective sheet is peeled off, and to avoid breakage and danage to ultra
thin chips. | n T dsrencone lfushe iissuesobjwhen thiee ipvendors) weaduiated provi des
a nethod for peeling a protective sheet that is attached to a circuit
pattern MaTkus s¢xperimentsngspeitdat o reretectiyaoghpetc adheadse on a
sem conductor wafer on which_a circuit pattern iis_forned and the

seni cond kaRALR%H PR chipg G aud Fq Aveld hxsakags,apd damage tor BRe ALtRR sheet i s
l ed f th ti f ot hi . B ' t.hi thod, b
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and to avoid breakage and damage to the chips.

SUMMARY OF -THE INVENTION

| The present invention was devised in view of the above
problems. An object of the present invention is to provide
a method and an apparatus for peeling a protective sheet sé
that the adhesive of the protective sheet doés not remain on
the chip when the protective sheet is peeled off, and to avoid
breakage and damage to ultra thin chips.

In order to achieve this object, the present invention
provides amethod for peelingaprotective sheet that is attached
to a circuit pattern surface after a dicing before grinding
method is conducted on a semiconductor wafer on which a circuit
pattern is formed and the semiconductor wafer is divided into
chips, in which the protective sheet is peeled from the corner
portions of the chips. By using this method, because the
adhesion area between the protective sheet and the chips is
minimized in the initial peeling period when peeling resistance

is greatest, no adhesive remains on the chips and it is possible



sheet fromthe corner portions of the chips, the peeling resistance during
the initial period can be mnimzed and the protective sheet can be cleanly
peel ed with no adhesive remaining on the corner portions_qumgguﬁchi ps,

whi | e avoi di ng breakage or damage to the ultra thin chips. , the
protective sheet peeling nethod can be used for chips with a thickness of
30 pmto 150 Fun. Even with ultra thin chips, breakage and damage to the
chi ps can be avoided for the nentioned reasons. Furthernore, it is

pref er ablt® peedMmhe®provritivd sheelti whthéhe Hrfedkanjd ve dhnegeito phel ed
diagonally fromthe chips, and by doing so, breakage and danage to the

chi ps camltraathisecdhipsen Imrethet ivixtds, Ay peellingotbeeprotecedieon

provi des an apparatus for peeling a protective sheet that is attached to a
circuit sheedr nEremr thee cofrmer Paiftions befotbegrdhidisng e hpeeildngonduct ed
on a sem conductor wafer on which the circuit pattern is formed and the
waf er i s ngisdistanqerdyrdpgpthe|inijiah nenindicap| ke minimized #nd khehe chi ps

are placed is provided, and_the rotational . position of the table is

cont r ol | @Fteqtise sheebrapdbasirantereeled witbnapdhesd YaEeP8LAdNIporti ons
f th hi BRI EF DESCRL| PTI ON THE W N FI G [ h ti

ger spgcf iqlfgi\pieeﬁnoﬁgeg:hgﬁfhgo?ﬁeog;‘flb% cq%%iwﬁ']f O 8:}%§28%%8$‘g§eltg t he

pr esent :?&_ved%tg}%g iztso aﬁpé i‘_ﬁ&raﬂf fhin J 06 and which are supported by a

ring fra _ IsTa top View o l; FIG 3 is a sectional view
taken along |ing £ A¢He PrStedtive sheet peeling method can be used

for chips with a thickness of 30 pm to 150 um. Even with ultra
thin chips, breakage and damage to the chips can be avoided
for the mentioned reasons.

Furthermore, it is preferable to employ a method in which
the protective sheet is peeled diagonally from the chips., and
by doing so, breakage and damage to the chips can be avoided
even more reliably.

Also, the present invention provides an apparatus for
peeling a protective sheet that is attached to a circuit pattern
surface after a dicing before grinding method is conducted on
a semiconductor wafer on which the circuit pattern is formed
and the wafer is divided into chips, in which a rotatable table
on which the chips are placed is provided, and the rotational
position of the table is controlled so that the protective sheet

is peeled from the corner portions of the chips.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic perspective viewing showing the chips

to which amethod according to the present invention is applied,



FIG 4 is a schematic perspective view showi ng the peeling of the
protective sheet; FIG 5 is a lateral view showng the overall structure of
a protective sheet peeling apparatus; FIG 6 shows the pee]ijpgmperati on of
the protective sheet peeling apparatus; FIG 7 is a side elevational view
of the table rotating nechanism FIG 8 is a top view of a chip retention
rotating nechanism and FIG 9 is a top viewillustrating a conventional
peel i ng nmet hod. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

Her ei naf tafa waEce"dedi s@ppoPted By PACBERY EPYMELi on Wil be described wth
ref erence to acconpanyi ng drawi ngs. FIG shows a schematic perspective

vi ew of aFTG! tachéeattopodew dHrPed. by;attaching chips, to which a nethod
according to the present invention is applied, to a ring frame using an
adhesi ve Bleet3 ¥s da csegtborial evhewntiakgnmalbng bhiseb2eR inoR#act 2¢ on the
chips, and a protective sheet has been attached on surfaces of the chips
fornmed ciFXG t4 pat acschemat RS perspatt Breivdww sbowdpgvthe peell g tafonal
view. In these figures, a plurality of chips Cto which the dicing before
grindi ng ¥he exotestivecshedhtiucted is attached using an adhesive sheet S

whi ch iz%frovi ded on the |l ower surface side of a ring frane F. A5 -7 JUL
2005 ci r % patterdh Jate@hadien sheyving rthe e lpfdrushyre ©f it FIG 1)
of the chi

s, C %or %e[c ultg thin chigs with a thickness of 30 pmto 150
pm are apPfPteptive sheat petting @PPaRatPss is attached.
FIG. 6 shows the peeling operation of the protective sheet
peeling apparatus:;
FIG. 7isasideelevational viewof the tablerotatingmechanism;
FIG. 8 1s a top view of a chip retention rotating mechanism;

and

FIG. 9isatopviewilillustratinga conventional peelingmethod.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Herelinafter, one embodiment of the present inventionwill
be described with reference to accompanying drawings.

FIG. 1 shows a schematic perspective view of an attachment
body M formed by attaching chips, to which a method according
to the present invention is applied, to a ring fréme using an
adhesive sheet. A dicing before grinding method has been
conducted on the chips, and a protective sheet has been attached
on surfaces of the chips formed circuit patterns. FIGS. 2 and
3 show 1ts top view and sectional view. In these flgures, a
plurality of chips C to which the dicing before grinding method
has been conducted is attached using an adhesive sheet S which

is provided on the lower surface side of a ring frame F. A



The protective sheet SI, which is attached to the chips C, is peeled by a
protective sheet peeling apparatus 20 shown in FIG 5. The protective sheet
peel i ng apparatus 20 is provided wth a base 21, a chip r?t ntion rotating
mechani sm 22 novable in the direction of arrow Al, a tape §@phh§ portion
23, a peel head portion 24, and a heater cutter portion 25. The chip
retention rotating nmechanism 22 includes a table 27, and the table 27 is
provi ded so that the attachnent body Mincluding the ring frane that fixes

t he chi peigdiithpattrradiesirsandiEen thet aurFaceel(@nenupbase sulkalcee
protective sheet peeling apparatus 20, the chips C to which the protective
sheet Si imFIeeen)adbfathedchips C| afef ewhich tud tdee thighichips-w@&thSawi th t he
attachment body Mincluding the ring frame F held in place on the table 27.
Meanwhi | echizskredie oifv80t apetdl 150 pmpate eapplbrable AEnd @ppiry teptitieon 23
and, as shown in FIG 6 (A), is pulled by the peel head portion 24. Al so,

t he adhesheet $je 18 attaghed in FIG 6 (B), 1s thermal-pressed and

attached to the end portion of the protective sheet Sii using the heater
cutter portion T RRQter$ive:sheel S ed\lhfir“éﬂ isnattackagt¥o thq ebipRat, the
peel head ortion retai ns and t he

st vat. 13peSlad e %PFQCE)ﬁC&&V@f SBiREt PP TIRAARS AL aPevTang

I h h f f
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peel headiPehlel @0rection of arrow Al, a tape supply portion 23, a peel
head portion 24, and a heater cutter portion 25. The chip
retention rotating mechanism 22 includes a table 27, and the
table 27 is provided so that the attachment body M including
the ring frame that fixes the chips C using the adhesive sheet
S can'be held in place.
In the protective sheet peeling apparatus 20, the chips
C to which the protective sheet S1 has been attached are
transferred to the right in FIG. 5 with the attachment body
M including the ring frame F held in place on the table 27.
Meanwhile, an adhesivé tape T is supplied from a tape supply
portion 23 and, as shown in FIG. 6 (A), is pulled by the peel
head portion 24. Also, the adhesive tape T, as shown in FIG.
6 (B), is thermal-pressed and attached to the end portion of
the protective sheet S1 using the heater cutter portion 25 and
is cut to a specified short length. After that, the peel head
portion 24, as shown in FIG. 6 (C), retains and pulls the adhesive
tape T in the direction of the arrow on the same figure, and

peels the protective sheet S1 from the surface of the chips



24 relatively noves to the right in the sane figure, and the protective
sheet Si that was peeled is discarded in a discard box B-(rgtegmto FIG 5).
The details of the protective sheet peeling apparatus 20 shown here are

di scl osed in Japanese Patent Application Laid-Open No. 11-16862. The chip
retention rotating apparatus 22, as shown in FIG 7, is provided with a
nmovi ng plate 28 which rotatably supports the table 27 that fixes the
attachnment body Mforned by attaching the chips Cto the ring frame F with
the adhesgyveatshedls $imw)d the didpe? Suphdly poirddon 23 @G thePhdlated8 in the
nmoving direction of the chips C (in the direction of arrow Al in FIG 5).
Herei n, acubtexr prirticre5 hrembifhgdpupvard8and mdaiwtadmdd eduglortthain of t he
tabl e 27, a chanber 27A is formed, and a perforated panel 32 is fitted into
t he chanipesitignalisterfeqgnaeddoesinadxpeces.i Aftexr sbiso vhilede 27,

and the cylindrical axle 33 is rotatably fitted to a cylindrical bearlng 34
that is ftadeke t2d ma¥ese rt@lepilaﬁé istI sé (%)nﬁmpeg head ipoxddam t he

novi ng plate 28, and a p fitted to the nmotor 35 and a

pul | ey 3724MeIEvelY t“&i’etso tt%é?hecﬂlgﬁﬂr ipathesams£iguwreofREtde with a
e L T e e P M
2N, O E BRI Lo RBEI P et BRst, MBI ShAT MY, the
LR A e
table  application Laid-Open No. 11-16862.
The chip retention rotating apparatus 22, as shown in
FIG. 7, 1s provided with a moving plate 28 which rotatably
supports the table 27 that fixes the attachment body M formed
by attaching the chips C to the ring frame F with the adhesive
sheet S, and é rall 29 that guides the moving plate 28 in the
moving direction of the chips C (in the direction of arrow Al
in FIG. 5). Herein, a motor 30 moves the moving plate 28.
In the central portion of the table 27, a chamber 27A
is formed, and a perforated panel 32 is fitted into the chamber
‘27A. Also, a cylindrical axle 33 is fitted to the table 27,
and the cylindrical axle 33 is rotatably fitted to a cylindrical
bearing 34 that is fixed to the moving plate 28. Also, a motor
35> is fitted to the moving plate 28, and a pulley 36 which is
fitted to the motor 35 and a pulley 37 which is fitted to the
cylindrical axle 33 are connected with a timing belt 38 and
a table 23 is rotationally driven by a motor 35.
In a hollow portion of a cylindrical bearing 34, a joint

axle 40 is positioned, and negative pressure is applied to the



27 by attaching in the adhesive sheet S on the backside thereof. In the ring
frame F of the attached body M as shown in FIG 1, basic rtions such as
an orientation flat F1 and a V-notch F2 are fornmed, and ogt-ﬁ%agpﬂﬁsensors 44
(refer to FIG 7) for detecting the basic portions are positioned above and

Del ow t he dahbe; 23a Next end hewoneral (2, of diie RHOLAA! LV eaieg Reghi g

apparatus 20 wll be described. First, the attachnment body whi ¢

formed by gt aﬁ@im ke ch ps CAEeomrﬁﬁ hecips otaezvtrabﬁﬁeﬁbeq;oél fas been
attached to the ring frame F using the adhesive sheet S, is place on the

tabl e 27 RpibRnd Gbrid &) atiLMBhd CHipanNsd eheapiiRy ataie F NaBXEn ilsh@esurface
of the adhesive sheet S of the attachnment body Mis fixed to the table 27,

and the namOp13A%ei IndtheeperfoLdttdd Nthrddhe sbablig Zétalhed, oh hener yshrd
orientation of the chips Cis detected by the optical sensors 44 using the

orientati @v byahtfdcHingt ha vhéaidHeskERe Ofhddte o bAgthé barKsiddheRerddie. cryst al
orientation is detected, the rotational angle of the chips Cis determ ned
based on the orinerdhat irdngoffrhie Fablfe tBé aseathed bddy mot£et sh@nshiaet Sl
can be peeled fromcorner portions Cl of the chips C. For exanple, as shown
in FIG 2FIigendralbdasiedgeorrdohsorachCasofart hericdntpsi&nafeaal iFgnechdpar al | el
to the orientation flat 8 - 7 JUL 2006 portion FI of the ring frane F.
Her ei n, i fv-hbeche®ki ngedifoentdpnandf ophicgl osardanse sheétefSir it aFpeel i ng
direction A2 shown in FIG 2 and FIG 4, the rotational angle of the chips
C s det er m)nefbr sdeteratingheher ibastiat pomtitat &ke apgbesidread). aldved59ndM t h
respect

below the table 23.

Next, the operation of the protective sheet peeling
apparatus 20 will be described.
First, the attachment body M, which is formed by attaching

the chips C to which the protective sheet S1 has been attached

to the ring frame F using the adhesive sheet S, is place on

the table 27 by hand or by an automatic transfer apparatus.

Next, the surface of the adhesive sheet S of the attachment

body M is fixed to the table 27, and the motor 35 isg driven,

rotating the table 27. Then, the crystal orientation of the

chipg C 1is detected by the optical sensors 44 wusing the

orientation flat F1 or the v-notch F2 of the ring frame F. When

the crystal orientation is detected, the rotational angle of the

chips C is determined based on the orientation of the table 27

gso that the protective sheet S1 can be peeled £from corner

portions Cl of the chips C.

For example, as shown in FIG. 2, generally edge portions

C2 of the chips C are aligned parallel to the orientation flat



to the peeling direction A2. It is possible to change and set the
rotational angle appropriately so that the rotational angLyl LZ 5wth
respect to the edge portions C2 of the chips C or the IineAg ng the
rotational angle matches a substantially diagonal |ine connecting the
corner portions C of the chips C After that, the noving plate 28 is noved
and as the chips C are transferred under the heater cutter portion 25, the
adhesive tape T is pulled by the peel head portion 24 and attached by

pressure dﬁ@r%ﬂ@n d0SF PREWINY SFahd® .PrRELELHY 2 FSheeheell 13B@1 et idh
specified short length. Next, the peel head portion 24 retains and pulls

t he adhesb¥eth@protdativie shieghtt Sof 1 &ld5pel it dpeect ioheApr shéwh ime sheet
Si fromthe chips C (refer to FIG 4). At this tinme, the table 27 noves in
t he opposFIe. 2dHNGEEIG 04, theadts=HtiomFangléofEhe aiipde iiseld iexmidiedct i on

of the protective sheet Si. In such a manner, by peeling the protective
sheet Sl &odhatt tiee ocarieartatdion £hat €l adglde (ehgpat a5t heidhrmedpent of t he
substantial ly diagonal line, the peeling resistance of the adhesive that
occurs i ntenhe meﬁl&ngpééreﬁ‘giserlf%d ddnigeross b e Adchangecandsetit i s
possible to cleanly peel the protective sheet Si _preventing the adhesive of
the pr of cbBp Ot ahianalng] s ARPERRTHARS larse RbagitiR Tetaianplangifics of
breakage 9 -7 JUL 2006 and damage to_the chips C __even when the chips C are
ultra thi#s 43awite EPFBEFFVEW%%O‘?%%P%%\F@ PE thecKBHBF L AT a net hod

fsg(ra c Ip]? ?Lg@ﬂetffne %rh%tw%.%td ¥ﬁespg€£tis$n$'f iar}%fehﬁa%ggggi P esutba&ean-l;:ioaflfy
diagonal line connecting the corner portions Cl of the chips
C.

After that, the moving plate 28 is moved and as the chips
C are transferred under the heater cutter portion 25, the
adhesive tape T is pulled by the peel head portion 24 and attached
by pressure to the edge portion of the protective sheet S1 and
cut to a specified short length. Next, the peel head portion
24 retains and pulls the adhesive tape T to the right of FIG.
5 and peels the protective sheet S1 from the chips C (refer
to FIG. 4). At this time, the table 27 moves in the opposite
direction (the left in FIG. 6 (C)) of the peeling direction
of the protective sheet Sl.

In such a manner, by peeling the protective sheet S1 from
the corner portions Cl of the chips in the direction of the
substantially diagonal line, the peeling resistance of the
adhesive that occurs in the initial peeling period can be
minimized. Therefore, it is possible to cleanly peel the
protective sheet S1 preventing the adhesive of the protective

sheet S1 fromremaining on the chips C, and the causes of breakage



| ength, to which the present invention is applied, but the present
invention is not limted to this exanple. For exanple, the present

i nvention can .al so be applied to a nethod for peeling t e PHotlBtti ve sheet
Si by attaching the adhesive tape by pressure to the entire length of the
protective sheet Si and peeling the adhesive tape. Also, in the enbodi nent,
the peeling direction of the protective sheet Sl is determned by rotating
the chips Cusing the chip retention rotating apparatus 22. However, it is

al so possgify ﬁahﬁgg!ﬁ&%hbhéhf?i; RS, ERBnaMhéPRAkALHEps IOAr8&el i1 thAg,
protective sheet "Si to peel the protective sheet ~Si fromthe corner

portions ddn afd edfEBEIvEa Yy vd®e@ppropriate direction during the previous
process. As expl ai ned above, according to the present invention, because

the protective THeeibdve pEel afl examplllee cforaiatietltsd i b8 paeklihg ehieps, the
protective sheet can be cleanly peeled wthout |eaving the adhesive on the
chi ps, ampkrdtestiage siredtd@ngsiognthbeaghestvieecthpe T [uef ta speatifiedl i ng even
when the ultra thin chips to which the dicing before grinding nethod has
been corkkngthl, ate wiskeh tlte - frésknR006venitToh Sigl ApMEDelS: bat Aheet hod for
peeling a protective sheet that is attached to a circuit pattern surface
after a dmesRpbinyeatdenris agt Yok te Wukmiexampnlen Feresxeppdgct or waf er
on which the circuit pattern is formed and the sem conductor wafer is

di vided %hf Bresep$ ingentdion garalsolpe gppdieditnn methodferpeelingch are

| aced on .a table is, detected,
P the protective sheeg S1 by attaching the adhesive tape by

pressure to the entire length of the protective sheet S1 and
peeling the adhesive tape. Also, in the embodiment, the peeling
direction of the protective sheet S1 is determined by rotating
the chips C using the chip retention rotating apparatus 22.
However, it is also possible to place the chips C on an apparatus
for peeling the protective sheet S1 to peel the protective sheet
S1 from the corner portions Cl after determining the appropriate
direction during the previous process.

As explained above, according to the present invention,
because the protective sheet is peeled from the corner portions
of the chips, the protective sheet can be cleanly peeled without
leaving the adhesive on the chips, and breakage and damage can
be prevented at the time of peeling even when the ultra thin
chips to which the dicing before grinding method has been

conducted are used.

10



the table is rotated with reference to the crystal orientation, and
thereafter the protective sheet is peeled fromcorner portions of the
chips. 2. The nmethod for peeling the protective sheet accordi/nd/Lt2§06 cl ai m 1,
wherein a thickness of the chips is 30 mto 150 gm 3. The nethod for

peel i ng trﬁuﬁ:%e LAi’b?E 2t according to claim1l or 2, wherein the
protective eet IS pee in a substantially diagonal direction of the

chip. 4. An apparatus for peeling a protective sheet that is attached to a

circuit pafternm spediace @t %Iee%%%”ﬂr@@é@éﬁre WHJai RGwetiROd g feRduct ed
on a sem conductor wafer on which he circuit pattern_is formed and the

senm conduci®r @ wstEFULs P&F’\??Hédsl—‘ﬁf%c%h?%%‘?r cdnicdpag befesns gripging

detecting metHiSt 8 Qoh80tedd 0BnOfa t RRMERLRSucEMY CRafde Bhacgtian entabl e,
wherein the sensor detects the crystal orientation, the rotatignal position

of the tatfiFqudtcBatieNT d¢ §8r'f‘ﬁ%taftdnéhep?%‘f"e%‘%f}%tgﬁe\éff?rs ifeSi¥dded om
corner poridtNshepstihe chips. 11

wherein a crystal orientation of the chips which are
placed on a table is detected,

the table is rotated with reference to the crystal
orientation, and thereafter

the protective sheet is peeled from corner portions of the

chips.

2. The method for peeling the protective sheet according to

claim 1, wherein a thicknegs of the chips is 30 um to 150 pum.

3. The method for peeling the protective sheet according to
claim 1 or 2, wherein the protective sheet is peeled in a

substantially diagonal direction of the chip.

4. An apparatus for peeling a protective sheet that is
attached to a circuit pattern surface after a dicing before
grinding method is conducted on a semiconductor wafer on which
the circuit pattern is formed and the semiconductor wafer is
divided into chips, comprising

a sensor for detecting a crystal orientation of the chips
which are placed on a table,

wherein the sensor detects the crystal orientation, the
rotational position of the table is controlled so that the

protective sheet is peeled from corner portions of the chips.
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